DESIGN OF EXPERIMENT
Plots YMO acre in size, contained in specially concrete frames, were designed for this study. T soil was removed from the area to a uniform sub construction of the frames was begun. The frame 12 inches in the subsoil and 8 inches above. After constructed and had been coated with a tar prep reduce leaching of salts from the concrete, the origi soil was then carefully mixed and replaced. The fairly typical Cecil sandy loam. The fertility cond soil was somewhat above average for soil of this area had received an application of lime and had grown alfalfa.
Seventy-eight plots were contained in this expe they were arranged in three series of 26 plots each applied to one series at the rate of 1,720 pounds hydroxide per acre for comparison with another se did not receive any lime. No additional.lime was ap this initial application in 1928.
SOURCES OF NITROGEN
At the beginning, there were 15 different source gen included in the experiment, vis., calcium nitra nitrate, ammonium sulfate, Leunasalpeter, Calurea, mophos, Nitrophoska, calcium cyanamid, acidulat Milorganite, cottonseed meal, dried blood, fish tankage. Each of these materials was used as the of nitrogen and certain sources were used in va binations. Some of the original sources became and were replaced by other sources of nitrogen. leather was discontinued from the experiment in was replaced by ammoniated superphosphate whi come a very important source of nitrogen. In 1934, facture of Leunasalpeter, Calurea, and Nitrophosk continued and these sources were replaced with sulfate, Cal-Nitro, and ammonium nitrate-limesto tively. The latter material is now commonly refe ANL and is usually considered the same as Cal-N RATE OF APPLICATION Each, of the fertilized plots received an annua plication of phosphorus and potassium in the -form phosphate and muriate of potash, except those ceived Ammophos, Nitrophoska, and ammoniated phate. These three materials were supplied in suffi tities to furnish the desired amounts of nitrogen of their phosphorus and potassium contents. Certa were made in the annual rate of application of th Nitrogen was first applied at a rate calculated on i (NH 3 ) equivalent. When the state law was chan then applied at a rate based on its nitrogen (N) This accounts for the odd rates and analyses use of application for the first 3 years of the exper equivalent to approximately 1,000 pounds of a 5-1 response from continuous use of individual sources of nitrogen fertilizers depends largely upon the chemical properties of the nutrients and the practices under which they are used. More nitrogen fertilizer is now being used than ever before. Various sources of nitrogen are used in the manufacture of mixed fertilizers and also as side and top dressings for cotton, corn, small grain, etc. The rapid development and use of synthetic nitrogen has resulted in an almost complete elimination in the use of natural organic materials which were formerly commonly used for fertilizer purposes. The greater proportion of the synthetic sources of nitrogen are ammonium compounds. It has long been known that nitrogen in the ammonium forms tends to produce an acid condition in soils unless sufficient calcium is added with the material or is applied to the soil separately in the form of limestone to counteract this condition.
Volk and Tidmore (5) 3 have reported data showing the effects of different sources of nitrogen on soil reaction, exchangeable ions, and yields of crops. An increase in the amount of exchangeable hydrogen in the soil produced by the acid-forming sources were usually accompanied by a decrease in exchangeable hydrogen, and vice versa.
• Previous work by Paden and Garman (3) has shown that the cotton plant has a relatively high calcium requirement, and they have pointed out its importance in the early fruiting of the cotton plant. Yields of seed cotton produced on Cecil sandy loam soil at pH 6.5 were 20.4% higher than those produced at 5.0. Copper and Mitchell (2) have also shown that the cotton plant contains a relatively large amount of some of the secondary fertilizer nutrients," such as sodium, calcium, magnesium, sulfur, and chlorine. Under certain soil conditions these secondary fertilizer nutrients may become limiting factors in the yield of cotton. _ ! Some important economic problems arose concerning the relative values of the large number of sources " of nitrogen, especially when the synthetic sources began to appear an the market. This was especially true in the Southeast where farmers had largely been using nitrate nitrogen. In order to answer some of the questions arising at that time, an experiment was started at Clemson, S. C., to determine the growtfi of ;
